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(54) ELECTROSTATIC RELAY 

(57)Abstract: 

PURPOSE: To allow an electrostatic relay to stand the 
influence of external electromagnetic field and thermal 
shock, enhance the inter-contact withstand voltage, and 
lower the drive voltage by forming both a movable side 
base and a stationary side base from an 
electroconductive material, and furnishing an electret 
between a movable side driving electrode and a 
stationary side driving electrode. 
CONSTITUTION: Bases A, B consisting of an 
electroconductive material such as Si monocrystal are 
arranged in electrical continuity at their joint surfaces D 
so that a movable contact 2 on the rear of a movable 
side base A and a stationary contact 3 on the front of a 
stationary side base B are facing each other. Thereby 
the stress and strain when thermal shock is applied are 
lessened, and influence of external electromagnetic field 
is reduced. An electret 8 is furnished between driving 
electrodes 1 1 , 22 to strengthen the electrostatic power 
generated through impression of driving voltage, and 
thereby the contact is opened and shunt by displacing the movable part 12. Thus the inter- 
contact withstand voltage can be enhanced by lowering the driving voltage or widening the 
contact gap, compared with a conventional arrangement where no such an electret 8 is 
provided. 
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(54) [3HB4>«R] i*g»J 



(57) [31ft] 

t ssfflsisi* b o>a«ii=B»t & #tfcBs»js 3 tfMB-r 

TIME RTttfl&tt A <h B^fflgft B t 
S*u 89iSRr»ffl*(*AA<8®jc|JIBW»»A2«*-r 
4rT««1 2i:CC7)prifiai 2$WMftjS2£IS£»d 

firfSM&{*A, Bi=&tt*HMMn e, 22^ 
yu-frfeiNT. mevnM«A£:iiismflcB&«« 

<fc 1. fcMttttft* 64otfiiJ, B£fflBMma 2 2 
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[1#»»#<DgSffl] 

■a^aBBBESMni:: * y *£-r §»B*-ctKBw» 
tr=*«tt*t»^&ftorfey. B£«BBm&&RTB 

TUT, *a±rcVBftd£TOBBB«a«<BJ£S*i 

T. *<D±i::B£gA£B£BBBma*<Bj<£*iTl* 
5W#3S1 *fcli2SB«G>»«'J U-o 
[B*31 4 ] rTB«£{* £ BBBSftMBsnt::** 
S4xB«ttfcttoTi**B*J« 1 3b> t, 3 *-ea>ivr*t* 

l3fBB<D»«y U-o 

BBfflHB«A<Rlt6*fCt^4B*ai **&4*-ca>l\ 
■r*tA^(cl2tt<7>filBy U-o 

[BBaBMttBH] 

[0001] 

[0 O O 2] 

[«*o>a«i »«y l/-i±. maty u-tiiiott 

BBB^BA/f=B«>€»*tTL^4. B^-fr-f Xl OmmDfel 

y ^feb^-r 0 co>»ay i 9 1 -ei*. wan 

B©B«lcBlt&*ifcBffi*jSl 9 7^»B-T*J:3I= 
LrBeWBBB{*A£:BBflBttB«qeB«*iTl^ 

[OO 0 3] Rr»ffllS{*Al*a®fZRr»»^1 9 4£H 
*.fcRTB« (pJBS) 1 9 2 tdCOpTUiffil 9 2 * rT» 
i 9 4t@$Mi 9 7^«Br*BttprBfc3E» 

-r*3ti#» (»«) i 9 3^bfti> 0 fir, Brains 

i*A(7)®i!im@^*^i^pIil)«1 9 2 tm^$mftB<D 
liiifii 9 8a>m^a)BBBffB«nfz«fe 
B*TlirS5RrB«1 9 2A<BSfflS(*B(wifi^t^"CS9i3 
f3o££l 9 4, 1 9 7tf8»u »«*0>?HaizffL>l9 

Ertb«i 9 236«a»<D/<*ttT?7ca)*^*Bizai7c-r 



4Cfc(cJ:yHft«3H*B^6a^yffiEHaijai 9 

4, i 9 7a<j&h,&<fc«5(z$:oTi^o 
[0004] RT»ltttAtti/y=i>afi$a«x^^> 
^•oiMaiiox^B-eapir * c t iz& y £B&tt£« 

y JtTfcy. BBBBftBtttf 

7XSfitft5. PTllg^l 9 4*>B£Jg£l 97, 

SIM** BSBBBBBi 9 81*. &Smmj&f£ ■ ✓ 
->->^*fzj:y^«S*iTl^. 
[0 0 0 5] 

tfBft* 3 M'JU-tt, ^ESfSfiara 
tt^om^ty u-icit-c-ctts* i / 1 ojaTiz-r 

[0 0 0 6] L^Ltt*«&. ±SE(D»l'j nSP 
OBBJMcBB* ti-^-T <t 3 BB*>BBSlcBl* <t 

a<«»-r^«^«#(o«fz»sy u-s6«B^*tfc« 

[O0O7] WB«»{* A fcBS 

«*{*B<D#^X*«teBB«»j&«*# < HfcoTfc 

y. BBBssitfcBaBSttA, BC!>^afes»fio!)s 

^ii* (»— a>*) -cB«r*tp©-e***«. 
t^^o »B*i*MB»«airaa)BB(D2ftr=isit«-r 

U R81VaiHIOEK$)i< Lt^4fc», SjSPhKD 
iE^ifo LT*«<fc*i:l*5IHBj&«fcofc. 
[0008] Bt'jl/-©*^ 
*&5*:tf><7>ffiBSEE*<Btf> (*3. S+V-8IV) T 

**fc*>i::ffii*B<* BBBaa>«TA<a*ftrt^«. 
r% »Eiu#ei&<r«. BBBE<D«Tf*wttiaii8 
«i=b*. ntfaBBjM;:*B£*iB<» **o. 

l=B<. «]ftm»ff(Dffi±-£BB«Ea>«T;b< 
[o o O 9] 

[Bfl«B»-r«fe«>a)^B] B*Bi -5fB«a)»m 
l3Klt6*ifcRTB»jSi:BS«»«©a«^Rlt&*ifc 
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4«fc5l::£o-Cl*S«USEl::fcl*-C. RTftfi!l£ft;£S£fi!l 
«<* £ # 1 4, f 6*oTfey. ItTEBBSfll 

[001 03 mm&ttnA^ta&m&t lxiz. «*. 

Hlfll • BSflUcDjlttttJ&JiSe^ LTI*. Bt3*Jl 3 <D«fc ? 

m&m& t si^mmmmmt^is.^ *ix ajus^sstf 
[ooi 1] smy u— wffjfflttssto^fctt 

(DJ^ffieiltLT. if*^5(DJ:5l^ RlSlfi!lS«:fc«fcU: 

/*tzitm&m&mzmwim®&tt&wirttzmmii<&if 

V~»SV<»mW\W&t><&&tt<ti&. Ltz*<r>X. m 

<r>M&&. si&mmcofsnzmmiHtcm^^mmtittj: 

-5. Muu-a#i*<«Tjt, mzm&m&vnm® 
m&o>9\-tt®s&$:ttiia-tz>&mw&&tzit)&.^mi*o>x- 

[0012] mwimtEimuamft&j&mmk lti*. » 

BBBtffrtBB*. B»SE»£fcJB»Ela]B<D'>fc 

EB/£l+**LTlvc%J:l\, HElaJBO-S 
i»II8$tt«iU3B«t*«. £^5A,. KB 

£*&G:ttltb*lTi.l:l»U #BLTB»*lC*fctf 
o It & J: 5 1:: L T * cfc l\, 

[ooi 3] pr»ffliiffi»aai:@sfflffi»a«a)raica 

a*T» -ff^tO^flSlf &*t*. Wxll mfrSvmO 

[001 4] fclz. BMfllBB00>ft{*ftttJ£fll::-3l* 
I-. ^Els]B<t&miH]B<>: «-*«EA<*JEE]B 



K»M2 2(DIBlZH«n**l*o tt«[HlBl*. B 

ft I*, fit, B»«ffHllnA«»jhS*ifc»fctttt«H 

[0 0 1 5] B»ffi0BSPa>J:y*f*MaiaIB«$Bl6 
l::**". B6(D«^ **5T-f3l— K 1 o 

o<t % CO)****:!-— Ki o oa>3fc£gi*T@m*j£ 

ft±-r**Koft«»i 02 • ■ - A«Hw««aFttfc^ 

* Hz;u7U«< 1 o 1 t^*ffHB*«***i. ✓ — 

Ht^lNPN h7>vX^ 10 3. «tSl 0 4fecfc 

tfy-f*— Kl 0 5t?tkBla3B*<«ja**tT^S. 

[001 6] asomummatKom^tti. isrFcDSy 

T'fc^o iit^tiEtM^'ft- Ki oo£f£3fc£ 
t^t7t h-fe;U7U*< 1 0 1 -C«#«£EJ:y»t^B«l 

saui o 2(&s*<isg£;ftTi*&(B-T?fe£<, buiseo 

h7>vX^ 1 0 3(4^-^ttSlT*&y. BB 

vs*<HBikBtti 6, 2 2<Dm\ziEft\zfrfrij3in£ 
aim 6, 2 2(Drdia)ign5iz^5iET*h7>v 

X*1 0 3*«*>«Mrza:*i:AlcBa«Wfl!>»«A«» 

[0017] BttBBffii** ieato&icB&fti*. 04 

#EIh1B^:LT. n S0)<f-f K£ n <KDn > 

-ttb<7)#ElElB(4X3Sfi^-aE^A^i: Ltt>-5 0 d 
OJMHDMU ±E0)«l*rcB6aL^ ^Ix. 

tf. W» • @S<DB»a«(7)-*liai{*<DttJ»BJilcS 
lt*36«. «6^a>B»««f*»SttS(*a#(D±(*:)S:^L 

a^O±«B3BBB0)BAxStf*ft«^«) % Igjg 
XB0)BB^b • =3X hy»S>A<B4i«i:^3«jS36<air 

[001 8] 

a*a>«}b</h* < »«»«9i+fcBi=£r 
^S<**fc»lc»BBfz»LB<. 

[00 1 9] ■£«BB«B£:^rltBBnB«a) 
BB«ff*Tlffcy. «jfi[^9^ft*«< LBA 
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m-t&zttvz&o BBEitt«t>*tf>£{*£«tf>T/jt 

[0 0 2 0] rTB • @SOMftjSfc<fctfffiffi»S«*<£ 

T4Z *sos«j|L<Bfgsw«tf>Ti)> 

l JH<^o YBMatt&BMNMt4<Pa*ttl=fe«« 
[002 1] *&C\ jBBfflHK»A«»{Hciait6*tr 
[0 0 2 2] 

[Xttfl] BIT. Z<7>f&fE<7>||i&0!l£. HBftMLtt 
^6BL<KW«. CCDSI^Ii. TE<DSMS«fz|R& 
4i>:ilif5*tt6u. Bill SllS«lz^*» 
«'Jl/-©««l*«*6W. H2I4* 1]£^0»1 

4(4. i2(DX-XiISftbWo 
[0 0 2 3] XlKfl(DM«U U-1 (4'J U-SS£®Bffi 
BBH»£**"r«. 'JU-tttSfelUSBU *fl>»-CB 

pTBfiflS* A (DSfiOlcStf b^Ltc rTB^^ 2 £ 

(t B<DSfl(^KI"f &*tfcBIS» jS 3 *«»a-r * J: 5 1= L 

B Itm&W D tiH^il^iii^c*: 5CL £ *i 

i*A f Bfz^LTft^^aic-r^o 

[0 0 2 4] RTBffl*(*A(*Sffi|ZWB}SjS2$«ilfc 
WB« (pTBSP) 1 2<tC0>pTB«l 2*pIBffi^2t 

») 1 3*&fc«. RTB«1 2f4T*Sai8«1 4T*3£ 

t^40)-e** o rTB^I 2 14. 09*14. B^3 0//mt* 

5 0 m3l oi&4/£ttBlZ&«. 

[0025] btb{iis«:ai4 (i oo) mzmmizt-D 

Kfb* U ^A0)7KS?«X-/^-V> hivx^tt^t LT 
Slbv 'J a >B*J8l*« C <t TJtStfjggi-ffE^ z <h 

PJBffil 2 CDS® (B£ffltt(*Bfll0>B) I4tt 



811 5A«»rtS*tTl^*. iKiH 5J:a>5fe«B«l3l4 
*B»B^6<P*BrB»jS2 36</<*— >»a*tt. * A 
*fztt*BaBfii&tt«^rB*BBMl 6 

SSl 6a&*&l4ft«^-r>l 6 atfHtfTfcy* 
Sl^-fl/l 6atftSlil 7-e«*D*tTtx^^ &$tg| 

1 7l*@£fflS{*B<DBBmEE#A^2 9<fcoa«3 

ttfc. s«i^^Et?(D}fisi4. #j*i4. 4*aatf 

[0 0 2 6] HS«*(*B*i/y a 
y. pTB«1 2<t»®-r^@fifrlzjftgM2 1 a^»a$4i 
TUT. :(DftSB2 l(D5t««|z^a»ffi*>&3S:*H 
S»ift3j&«/<* — >»*S#tTfcy. tAttrrttftBB 

[0 0 2 7] ©5£S£3(4WB££2<t*f@L. SSffli 
2 14 RTBfflKBmH 1 6tSffit-5/^-> 
«ititL>§. BSfl3ffiBS«2 2*|&«B2 3T 

2 2 0)«iK7'f >2 2 a«>SMI*nBEBAJVF2 8 

3 0. 3 0*<-^^^^lf^ttTL>^o 04|Z<* 
4cfc5(Z. 3Ei#S&1 3 Sfl*<. 09*145 0//ml£ 

[0028] RTBg^2. (ksri 5, i 7. bb«« 

16(4. «k<»&*iTU«»B»«^P-bX. 

^^t><D«»^. swfcjsi:Ta^as?T# 
®^ffi^3. tt8E2i, 23. vimmmmmmz 

2. 3g^28-30t. W*y. J:<»It,ttTL^^p|jm 
M^PtX, #^{*3fP-bX. 7th'JV«7-f- 
ft«**fflOT»fi£-C#*. **itoO)*t»*. § 

Wfz/SCT^|/rS«T#^o 

[00 2 9] S^2, 3^lli«1 6, 2 2(4. 
MM^iZ^^m^O. 5 //m(D^^IM^7^ h U V^7 

2 114. «SCVDj^TJ5^1 /lmO)B<b*>y 3 >»B 
^ItSL^^- h»J V^^7-<-affiT/<$-MbLfc* 
0)"Cfc4. 7, 2 3(4. y^X^CVD&VB 

-f — a*Btf/<* — >fcLfct(D-ej54« Sf28-30 
(4. XSIK*£f=J:«JV^1 /im07;i/S-^Afi^ 

[oo3 0] fit, :©St'Ji/-i (4. 
6. 2 2Mi:x^hu^h8Wb4am 0 0 



(5) 
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6, 2 2lCffl>^■r*<^:5^zLTa^^^Tl^-5C0^fc^o 
^JfiWCOXU^ hl/7 K8liitilS^<*?j2T?feoT7K 

i*-CSl4*l£*^ COSJfiWCDit^ I^hl/7h8 

So ^m^^ife^fc^^ C0)i§^l4an;M&a£/B 
[003 1] ^0£5\zLT1&mLtzJlis<? hb7 K8 

*ffli^fc»«y u— i (4. ffi»WE£g«nL*^ (Epaa 
is^fji,^- vmftZftiK vimiwmmnm 1 b^ieo 

il/^hb^hSM^ S*B2)rf><&££ci:(4Sd 

[0032] nmaomtiznLxtomix^TMzar* 

{ C (0"2 d2 /£2 ) -V] d! 
= { C (cr 2 d2 /£2 V) -1) / 
a2 <0. v>0 b-?h£. 

1 - ((72 d2 /£2 V) > (e 
V<-a2 di /£ 1 (DB> % XU<7 

So 

[0 0 3 5] «X.tf* W^7^3 0//mtlU 

* KU-y h c (DftlMi^O) F x i: t 7 W 5 0 
//mT?S®H5-5 x 1 0~4c/m 2 % Jg<^ 5 ^ m% # 
gl$2(DXL/^ hcA<^SJg#(&F y (4. E» 
fE*<1 OOVd: IT, 

Fx=-ei x A x 1 . 1 x 1 0 13-=- 2 
Fy=-£i xAx2. 6x10l3-=-2 

So 

[0 0 3 6] gHxT. Rtt/BI§IBff0>RIH$lT? o 

So B6l4UfefflSIBffi0!)«fiB]B«ft&t>-r. 
IDBffif*. flE@B£Sg[l]i&£«iix.So SEEEIBI4. 

ooa>3t*aitrfi«**ftfe-r4*R0!>*«ai 02 

• ■ • tf*81WiJ8«*tif:7t Kt;U7U-f 1 O 1 
(hTM^^lt^^o ##S;ft1 0 2f4p i n!B7^/l/ 
^7Xi/'Ja * 3 OBI Lfc£ >fA«^ 

■eftoT. eta?*- ht;u7U^f t?i43 o-tr;uSfil$ti 

Tl^So JSSSISIBI4. /-7'J^t7lNPNh 

1 0 3. 0 4fc«fci;^t-K 



ia, btflRM C d ! +d 2 ) PBTTEfi**l«ffib CO 

*ls 0 fii£i (4£ma>^m*-c&y. £2 f*xu*h 

l/7hca)gi$-efc5o at t 0*2 I4x Kb7 h 

[0 0 3 3] tL, xu^7 h hcj&<£:lMi^l4d2 
= 0«t LT. a«a(Z«<*FxA< 
Fx=-ei A (V/dt ) 2 / 2 

[<§L : AI4a®^<fc[/xL/^ hU7 K^SSt^^] 
££So — lU^hU'> h c(D&Si§^l4* |ga 
|Z» < * F y ^ 

Fy=-£l A [ (Va-V) /L] 2 /2 

tsrSo -:t% xu<7 hu^ hc^affiia/fitst 

OtCDit-r^t. V a = C7 2 d 2 /£2 - L= (ej d 
2 /€2 ) +di -CfcSjb*t>. Fy=-e 1 A { [ ( (7 
2d 2 /£ 2 )-V]/[(e 1 d 2 /£ 2 ) + 
di 3 } 2/2IC**. 

[0034] ££>|C, ai -4- (X 2 =0. 0"! >0. (72 
<DJ± Fy/Fx 14* 
/ C (£1 d2 /£2 ) +dl 3 V} 2 

C (ei d 2 /£2 di ) +1 3 ] } 2 

1 d2 /£2 di ) + 1 

L4f«ft-K7U-f) 1 0 5T**Sj£$;ftTl>So IslBcD 

Kl 0 0(4. h-b^UTU-f 1 0 1 <0±fc % m 
*tf. a«tt««KS*LT»»Lfcy* SSIBSIHTT 

Kl 0 0/£ltt^#r=-r«J:3l=LrtiJ:t^ Z0>*£ 

i4. mEtmmz-mzittftomt^^miztj:*. 
[0037] u— totoit&mm'th. ** 

y-f*— Kl 00fc«*«flE3b«ailn**L*i: % 7* Us 
;UTU-r 1 o i CIliE^iL, w*t*<pr»ffiStt 

Aonms&i & kmfcm&ft&ommnfezztomiz 
e»BffWiD(w«fe*»«*-cprt(i«i 2 3&<@s«s»b 

ICi5^LXTg^2. 3«Mt5c «*4T-f3j— Kl 0 
o(=«#«EAtaian**ta<ft*i: % 7th-b^7l/^f 
i 0 1 ro>«E*^ffjh-<-*i:fc*f= h7>v^^ i 

L. Pll&Sl 2A^#<D/\^ttT*7cO)7!c 5 FttSI(cm7L-r 
[0 0 3 8] 

ftX>Z*tf'\^ <&Ztz&lzmm&lz*tL&<i3:y)* H 
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[0 0 3 9] ff*3S2|SSOglS'J U-CDlg^li. 

L^L<3£<. BKlfll(5]ttfl0>X?a>& 

[O0 4 0] H^^4iBScz)BSy u-cDig^li. MS 

ran Xtt«rz^«i»«iju-a)sff«a«ft6^ 

[02] S816«a)»«U SJt^&^fcttfflSftfe 



[03] s««o>»ay u— a)ffi»fflisiaao>»sB*fc 

[H4] 02(DX-XR®0T'&£o 

[0 5] ca>«R0)»«u i/-o)iMiB«a)Mfl 

[as] ^o>&BMo&n'j is-(om®im®&&<Dmftm 
mtum $ th e> t>tiM -c fc * o 
[07] *iu u-©BMfftii/* buy h*i)y 

0 -t^HSj* $ fc * ffiffiSBr® 0 -e fc £ . 

[08] tt*tf)»®'J U-£jbt>t>T WT'S$ 9 
[09] tt3kO|»«UU-«ft&t> fl rKBB < Cft«. 

1 »1'J u- 

3 @5t}££ 

8 il/^hl/7h 

1 2 pji&a 

1 3 

1 e ^rBflgHnaa 

2 2 B£flBlt«8 



[01] [0 8] 





(7) 



^5-29 7 3 



[0 2] [13 5] 





.191 

192 /io4 S3 
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[0 6] 




[07] 



I N \ \ \ \ X V ^ 

J? 2 



V 



[#tt»3E»] 

[&fcBB] ¥fi£3#93 1 1 H 
[^filffijE 1 ] 
[*fiE#fcSSI«] ^!SBS 
[*tjE*tfcJgg«] OO 1 7 

[0017] esiIh1»2?i*. ±.i5a>*a>i::fE£>fci.\ 0 09 



7a> h^— i><nm$ 



(72)£E% Xffi 

*RR JSP^mJp *^P1H 1 048##>t£T lift 

^BSisnmin^p^mioAssife^Tmx* 



